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Descrlpti n 

TECHNICAL FIELD OF THE INVENTION 

anotnT w t0 S ° IUti0n a0rOS01 tormu,ations stable *t use in administering drugs. In 
another aspect th.s invention pertains to formulations comprising beclomethasone 17,21 dipropionate. 

BACKGROUND OF THE INVENTION 

th* nl^iTpf 1 S " Sp !" Si0n aeroso1 Emulations currently use a mixture of liquid chlorofluorocarbons as 

dichlorodifluoromethane and dic^lorotetrafluoroethane vTTLst 
commonly used propellants in aerosol formulations for administration by inhalation 

•JZSSrr? Vhfn 1 ? r T" ate 'k commercial, y availab 'e - ^ aerosol product comprising a 

suspension of a chlorofluorohydrocarbon solvate of beclomptha^np 1701 - * 

SSen rirrfh? 7 "T" f ° rmU,ati0n ' °" e *** *° ™ ronized active 
ngred,ent rema.n .„ the des,red resp.rable particle size range. A solution formulation of beclomethasone 

Q I™?r°T a 6 C0UW SimP ' ify f ° rmUla,i0n manufa <*"° and increase the respirab.e fra^on 7e the 
* exerted, ** * ** ^ ° f ,he ' Un9 Where *° P^maceuS effect is 

m P ^ m 2l'T' 2 ' 868 ;P 91 diSC ' 0SeS 3 se,, -P ro P 9lli "9 Pharmaceutical aerosol formulation comprising i) a 

ZT^T^^L^^ 9enera " y bV the f0rmu,a C - H " C1 ^ * an ime^e?, es 

than 3 n is an nteger or zero, y .s an .nteger or zero, and z is an integer, such that n + y + z = ?m + 2 

«li a f C ° S ? WhiCh 3SSiS,S i0 th8 diSS ° IUti0n 0f the ^cament in the propellant BhanoMs an 

genS „y * "T 1 , 1 *? ab ° ve "P~"«"» tne propei.ant cTm° In 

yenencany embraces HFC-134a. Th.s patent does not, however, disclose beclomethasone 1 7 ?1 

freelZ^F^ "T 77 diSC, ° SeS 3 self -P r °P el,i "9 aerosol formulation which may be 

l«t Z compnses a medicament, 1,1,1,2-tetrafluoroethane. a surface active agent and at 

loTio * COmP ° t UnC ' haVin ° 3 hi ° her P ° lari,y ,han 1.1.1.2-tetrafluoroethane. Examples V toTdiscLe 
or r ,at,ons beclomethasone 17.21 dipropionate (O.OOSg). surface actte a^ent 

s o ^trre,r e tc acid and ,eci,hin in ^ 10 to 12 re ~ 
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SUMMARY OF THE INVENTION 



beclc^ethZrl ,™ h P f 3 aer ° S °' ,0rmUlati ° n COmprisin 9 a "Wuteally effective amount of 
consisTna ofTi YfLT^T' * 3 ^rof.uorocarbon selected from the group 

consisting of 1.1.1 ,2-tetrafluoroethane. 1.1.1.2,3.3.3-heptafluoropropane. and a mixture thereof and eLnol 

ZZTT t**" t0 SOlUbi ' iZe becl °™*asone 17.21 dipropionate in J£SS&%£E> 
being further characterized in that Substantially all of the beclomethasone 17.21 d'oropiona e is d elved in 

S2£*7 , r d ,ha , 1 ,he formu,ation con,ains no more *" 0 0005% b * -aw - 

Certain of the preferred formulations of the invention exhibit very desirable chemical stability and 
prov.de resp.rable fractions significantly greater than commercially" available SSSLST^ 

sSeonl Pr T tS - M0 ; e0Ver> f ° rmU,a,i0nS ° f ,he inVenti0n are C0 ™« to manure since no 
solvate of the active ingredient need be prepared 

naJlfiST - S °' Uti0n aer0S01 f ° rmijlati0nS °' inVenti ° n ^ SUi,ab ' e f0f PU,m0nar ^ buccal ' « 
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DETAILED DESCRIPTION OF THE INVENTION 

All weight percentages recited herein are based on the total weight of the formulation unless otherwise 
indicated. 

s The medicament beclomethasone 17,21 dipropionate is generally present in a formulation of the 
invention in a therapeutically effective amount, i.e., an amount such that one or more metered volumes of 
the formulation contains an amount of drug effective to exert the intended therapeutic action. Preferably the 
medicament will constitute about 0.02 to about 0.6 percent by weight, more preferably about 0.05 to about 
0.5 percent by weight of the total weight of the formulation. 

io Ethanol is generally present in an amount effective to solubilize the beclomethasone 17,21 dipropionate 
in the propellant. Preferably, ethanol constitutes about 1 to about 20 percent by weight of the total weight of 
the aerosol formulation. More preferably, ethanol constitutes about 2 to about 12 percent by weight and 
even more preferably about 2 to about 10 percent by weight of the aerosol formulation. Most preferably, 
ethanol will be present in an amount sufficient to dissolve substantially all of the medicament present in the 

*5 formulation and to maintain the medicament dissolved over the time period and conditions experienced by 
commercial aerosol products, but not substantially in excess of said amount. Particularly desirable 
formulations of the invention, while not containing amounts of ethanol substantially in excess of that required 
(during manufacture of the formulation) to dissolve the amount of active ingredient employed, may be 
subjected to a temperature of -20 *C. without precipitation of the active ingredient. 

20 The hydrofluorocarbon propellant can be HFC-134a, HFC-227, or a mixture thereof. The propellant 
preferably constitutes from about 80 to about 99 percent by weight, preferably from about 88 to about 98 
percent by weight, and more preferably about 90 to about 98 percent by weight of the total weight of the 
aerosol formulation. The hydrofluorocarbon propellant is preferably the only propellant present in the 
formulations of the invention. However, one or more other propellants (e.g., l-chloro-l,1-difluoroethane) can 

25 also be present. 

The formulations of the invention are substantially free of any surfactant. By "substantially free" as used 
in the instant specification and claims is meant that the formulations contain no more than 0.0005 percent 
by weight of a surfactant based on the total weight of the formulation. Preferred formulations contain no 
surfactant. Presence of a significant amount of a surfactant is believed to be undesirable in the case of 

30 solution formulations of beclomethasone 17,21 dipropionate because surfactants such as oleic acid and 
lecithin seem to promote chemical degradation of the active ingredient when the latter is dissolved in the 
mixture of HFC-134a and ethanol. 

Preferred formulations according to the invention consist essentially of beclomethasone 17,21 
dipropionate in an amount of about 0.05 to about 0.35 percent by weight based on the weight of the total 

35 formulation, ethanol in an amount of about 2 to about 8 percent by weight based on the total weight of the 
formulation, and 1 ,1 ,1 ,2-tetrafluoroethane. 

The solution formulations of the invention can be prepared by dissolving the desired amount of 
beclomethasone 17,21 dipropionate in the desired amount of anhydrous ethanol accompanied by stirring or 
sonication. The aerosol vial may then be filled using conventional cold-fill or pressure-fill methods. 

40 The following examples are provided to illustrate the invention but should not be construed as limiting 
the invention. 

Examples 1 * 7 

45 Formulations containing the following ingredients (TABLE I) in the indicated amounts were prepared 
with the percentages being expressed in parts by weight based upon the total weight of the particular 
formulation. The active ingredient employed in preparing the formulations of Examples 2, 3, and 5 - 7 was 
beclomethasone dipropionate, USP while that employed in preparing the formulations of Examples 1 and 4 
was a conventional trichloromonofluoromethane solvate of beclomethasone dipropionate. The formulations 

so of Examples 1, 4, 5 and 6 were prepared by i) dissolving the active ingredient in the ethanol; ii) metering 
the solution obtained above into an aluminum vial and crimping a continuous valve onto the vial; iii) 
pressure-filling the vial with 1,1,1 ,2-tetrafluoroethane; iv) chilling the vial to -60 *C; and v) replacing the 
continuous valve with a 50 microliter valve which is available under the trade designation "W303-98" from 
3M. The formulations of Examples 2, 3 and 7 were prepared by i) dissolving the active ingredient in the 

55 ethanol; ii) metering the solution obtained above into an aluminum vial and crimping a 50 microliter 
pressure-fill valve which is available under the trade designation Spraymiser™ M3652 from 3M onto the 
vial; and iii) pressure-filling the vial with 1,1,1 ,2-tetrafluoroethane. 
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The actuator employed in the case of all the formulations was a solution actuator available under the 
trade designation "M3756" from 3M. The elastomer employed in the valves in the case of all formulations 
was that available under the trade designation "DB-218" from American Gasket and Rubber Co. (Chicago. 



TABLE I 



Ingredient 


Example 


1 


2 


3 


4 


5 


6 


7 


Beclomethasone 17,21 Dipropionate 
Ethanol (anhydrous) 
1.1,1 ,2-Tetrafluoroethane 


0.1% 
3% 
96.9% 


0.1% 
5% 
94.9% 


0.25% 
10% 
89.75% 


0.3% 
5% 
94.7% 


0.4% 
10% 
89.6% 


0.44% 
10% 
89.56% 


0.5% 
15% 
84.5% 



The chemical stability of the formulation of Example 4 was determined in respect to recovery of the 
active ingredient over time when the formulation was stored at 40 * C. TABLE II contains the data. 



TABLE II 



20 



25 



Storage Time (Weeks) 


0 


2 


4 


7 


12 


% Recovery 


101.4, 


101 .9, 


100.8, 


99.3, 


100.6 




98.7 


101.6 


99.6 


95.5 


102.6 



The formulation of Example 1 did not exhibit precipitation of the active ingredient on freezing to -60 -C 
The respirable fraction provided by the formulations of Examples 1 - 7 was determined using an 
Anderson MK II Cascade Impactor with the average respirable fraction obtained from each being in excess 
of 40%. In the case of the formulations of Examples 1 and 4. the respirable fraction was about 76% and 
about 70%, respectively. 

From the above data, it is believed that the optimum amount of active ingredient for low and high 
strength products would be about 0.08 and 0.34 percent by weight, respectively, based on the total weight 
of the formulations. 



Example 8 



A mixture containing 1.67 g of beclomethasone 17,21 dipropionate and 160g of cold (-65 -C) ethanol 
was homogenized using a Virtis 45 homogenizer. The resulting suspension was placed in a one gallon 
stainless steel filling vessel equipped with a stir bar. A 1839 g portion of cold (-65 *C) 1112- 
tetrafluoroethane was added to the filling vessel. After about 5 minutes of stirring, a solution was obtained 
The resulting formulation contained 0.08 percent by weight of beclomethasone 17,21 dipropionate 8 0 
percent by weight of ethanol and 91.92 percent by weight of 1.1,1.2-tetrafluoroethane. The formulation' was 
cold filled into aerosol vials and then 50 uL cold fill valves were crimped onto the vials. 

Example 9 



Using the general method of Example 8, a formulation containing 0.34 percent by weight of be- 
clomethasone 17,21 dipropionate. 8.0 percent by weight of ethanol and 91.66 percent by weight of 1,1,1,2- 
tetrafluoroethane was prepared. The formulation was cold filled as a suspension into aerosol vials which 
were then equipped with 50 uL cold fill valves. The formulation changed from a suspension to a solution as 
the vials warmed to room temperature. 



Example 10 

A formulation containing 0.3 percent by weight of beclomethasone 17,21 dipropionate, 10 percent by 
weight of ethanol and 89.7 percent by weight of 1,1,1.2.3.3,3-heptafluoropropane was prepared by i) 
weighing a 30 mg portion of beclomethasone 17,21 dipropionate into an aerosol vial ii) crimping a 
continuous valve onto the vial and iii) pressure filling with a solution containing 10 percent ethanol in 
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1,1,1 ,2,3,3,3-heptafluoropropane. 
Claims 

Claims for the foil wing Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, NL, SE 

5 

1. An aerosol formulation comprising a therapeutically effective amount of beclomethasone 17,21 
dipropionate, a propellant comprising a hydrofluorocarbon selected from the group consisting of 1,1,1,2- 
tetrafluoroethane, 1 ,1 ,1 ,2,3,3,3-heptafluoropropane, and a mixture thereof, and ethanol in an amount 
effective to solubilize the beclomethasone 17,21 dipropionate in the propellant, the formulation being 

w further characterized in that substantially all of the beclomethasone 17,21 dipropionate is dissolved in 
the formulation, and that the formulation contains no more than 0.0005% by weight of any surfactant. 

2. A solution aerosol formulation according to Claim 1 , comprising between 0.02 and about 0.6 percent by 
weight beclomethasone 17,21 dipropionate, between about 1 and about 20 percent by weight ethanol, 

is and between about 80 and about 99 percent by weight of said propellant. 

3. A solution aerosol formulation according to Claim 1 wherein said beclomethasone 17,21 dipropionate is 
present in an amount of about 0.05 to about 0.5 percent by weight. 

20 4. A solution aerosol formulation according to Claim 1 wherein said ethanol is present in an amount of 
about 2 to about 12 percent by weight. 

5. A solution aerosol formulation according to Claim 1 wherein said ethanol is present in an amount of 
about 2 to 10 percent by weight. 

25 

6. A solution aerosol formulation according to Claim 1 wherein said propellant is present in an amount of 
about 88 to about 98 percent by weight. 

7. A solution aerosol formulation according to Claim 1 comprising 1,1,1 ,2-tetrafluoroethane as substantially 
30 the only propellant. 

8. A solution aerosol formulation according to Claim 1 comprising 1 ,1,1 ,2,3,3,3-heptafluoropropane as 
substantially the only propellant. 

35 9. A solution aerosol formulation according to Claim 1 comprising beclomethasone 17,21 dipropionate in 
an amount of about 0.05 to about 0.5 percent by weight, ethanol in an amount of about 2 to about 12 
percent by weight and said propellant in an amount of about 88 to about 98 percent by weight. 

10. A solution aerosol formulation according to Claim 1 comprising beclomethasone 17, 21 dipropionate in 
40 an amount of about 0.05 to about 0.45 percent by weight, ethanol in an amount of about 2 to about 1 0 

percent by weight and said propellant in an amount of about 90 to about 98 percent by weight. 

11. A solution aerosol formulation according to Claim 1, consisting essentially of beclomethasone 17,21 
dipropionate in an amount of about 0.05 to about 0.35 percent by weight, ethanol in an amount of about 

4$ 2 to about 8 percent by weight, and 1 ,1 ,1 ,2-tetrafluoroethane. 

12. A solution aerosol formulation according to Claim 1, wherein the amount of ethanol present is not 
substantially in excess of the amount required to dissolve substantially all of the beclomethasone 17,21 
dipropionate, but is sufficient to permit said formulation to be subjected to a temperature of -20 " C. 

so without significant precipitation of said beclomethasone 17, 21 dipropionate. 

13. A method of preparing a solution aerosol formulation comprising the step of combining a therapeutically 
effective amount of beclomethasone 17,21 dipropionate, a propellant selected from the group consisting 
of 1,1,1,2-tetrafluoroethane, 1,1,1 ,2,3,3,3-heptafluoropropane, and a mixture thereof, and an amount of 

55 ethanol effective to solubilize the beclomethasone 17,21 dipropionate in the propellant. 
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Claims for the following Contracting State : ES 



1. A process for preparing an aerosol formulation which comprises combining a therapeutically effective 
amount of beclomethasone 17,21 dipropionate. a propellant comprising a hydrofluorocarbon selected 
from the group consisting of 1.1,1.2-tetrafluoroethane. 1,1,1,2.3,3,3-heptafluoropropane, and a mixture 
thereof, and ethanol in an amount effective to solubilize the beclomethasone 17,21 dipropionate in the 
propellant, such that substantially all of the beclomethasone 17,21 dipropionate is dissolved in the 
formulation, the formulation containing no more than 0.0005% by weight of any surfactant. 

2. A process as claimed in Claim 1, comprising combining between 0.02 and about 0.6 percent by weight 
beclomethasone 17,21 dipropionate. between about 1 and 20 percent by weight ethanol, and between 
about 80 and about 99 percent by weight of said propellant. 

3. A process as claimed in Claim 1 or Claim 2 in which the beclomethasone 17,21 dipropionate is present 
in an amount of about 0.05 to about 0.5 percent by weight 

4. A process as claimed in any preceding Claim in which the ethanol is present in an amount of about 2 
to about 12 percent by weight. 



5. 



6. 



A process as claimed in Claim 4 in which the ethanol is present in an amount of about 2 to 10 percent 
by weight. K 

A process as claimed in any preceding Claim in which the propellant is present in an amount of about 
88 to about 98 percent by weight. 



7. A process as claimed in any preceding Claim comprising 1.1,1,2-tetrafluoroethane as substantially the 
only propellant. y 

8. A process as claimed in any one of Claims 1 to 6 comprising 1,1.1^3,3,3-heptafluoropropane as 
substantially the only propellant. 

9. A process as claimed in Claim 1 comprising combining beclomethasone 17,21 dipropionate in an 
amount of about 0.05 to about 0.5 percent by weight, ethanol in an amount of about 2 to about 12 
percent by weight and said propellant in an amount of about 88 to about 98 percent by weight. 

10. A process as claimed in Claim 1 comprising combining beclomethasone 17,21 dipropionate in an 
amount of about 0,05 to about 0.45 percent by weight, ethanol in an amount of about 2 to about 10 
percent by weight and said propellant in an amount of about 90 to about 98 percent by weight. 

11. A process as claimed in Claim 1 comprising combining beclomethasone 17,21 dipropionate in an 
amount of about 0.05 to about 0.35 percent by weight, ethanol in an amount of about 2 to about 8 
percent by weight, and 1,1,1,2-tetrafluoroethane. 

12. A process as claimed in Claim 1 wherein the amount of ethanol present is not substantially in excess of 
the amount required to dissolve substantially all of the beclomethasone 17,21 dipropionate but is 
sufficient to permit said formulation to be subjected to a temperature of -20 'C without significant 
precipitation of said beclomethasone 17,21 dipropionate. 

Pate ntansprii che 

PatentansprUche fUr folgende Vertragsstaaten : AT, BE, CH f DE, DK, FR, GB, IT, NL, SE 

1. Aerosolformulierung, umfassend eine therapeutisch wirksame Menge von Beclomethason-17,2l-dipro- 
pionat, ein Treibgas, umfassend einen Fluorkohlenwasserstoff, ausgewahlt aus der Gruppe 1112- 
Tetrafluorethan, 1,1.1,2,3,3,3-Heptafluorpropan und einem Gemisch davon, und Ethanol in wirksamer 
Menge, urn das Beclomethason-17,21-dipropionat im Treibgas loslich zu machen. wobei die Formulie- 
rung weiter dadurch gekennzeichnet ist, daB im wesentlichen das ganze Beclomethason-17,21-dipropio- 
nat in der Formulierung gelost ist, und daB die Formulierung nicht mehr als 0,0005 Gew.-% irqendeines 
grenzflachenaktiven Mittels enthalt. 
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2. Losungsaerosolformulierung nach Anspruch 1 , umfassend zwischen 0,02 und etwa 0,6 Gew.-% Beclo- 
methason-17,21-dipropionat, zwischen etwa 1 und etwa 20 Gew.-% Ethano! und zwischen etwa 80 und 
etwa 99 Gew.-% des Treibgases. 

s 3. Losungsaerosolformulierung nach Anspruch 1, in der das Beclomethason-17,21-dipropionat in einer 
Menge von etwa 0,05 bis etwa 0,5 Gew.-% vorhanden ist. 

4. Losungsaerosolformulierung nach Anspruch 1 , in der das Ethanol in einer Menge von etwa 2 bis etwa 
12 Gew.-% vorhanden ist. 

w 

5. Losungsaerosolformulierung nach Anspruch 1, in der das Ethanol in einer Menge von etwa 2 bis 10 
Gew.-% vorhanden ist, 

6. Losungsaerosolformulierung nach Anspruch 1, in der das Treibgas in einer Menge von etwa 88 bis 
75 etwa 98 Gew.-% vorhanden ist. 

7. Losungsaerosolformulierung nach Anspruch 1, umfassend 1,1,1 ,2-Tetrafluorethan als im wesentlichen 
einziges Treibgas. 

20 8. Losungsaerosolformulierung nach Anspruch 1, umfassend 1,1,1 ,2,3,3,3-Heptafluorpropan als im wesent- 
lichen einziges Treibgas. 

9. Losungsaerosolformulierung nach Anspruch 1, umfassend Beclomethason-17,21-dipropionat in einer 
Menge von etwa 0,05 bis etwa 0,5 Gew.-%, Ethanol in einer Menge von etwa 2 bis etwa 12 Gew.-% 

25 und das Treibgas in einer Menge von etwa 88 bis etwa 98 Gew.-%. 

10. Losungsaerosolformulierung nach Anspruch 1, umfassend Beclomethason-17,21-dipropionat in einer 
Menge von etwa 0,05 bis etwa 0,45 Gew.-%, Ethanol in einer Menge von etwa 2 bis etwa 10 Gew.-% 
und das Treibgas in einer Menge von etwa 90 bis etwa 98 Gew.-%. 

30 

11. Losungsaerosolformulierung nach Anspruch 1, im wesentlichen bestehend aus Beclomethason-17,21- 
dipropionat in einer Menge von etwa 0,05 bis etwa 0,35 Gew.-%, Ethanol in einer Menge von etwa 2 bis 
etwa 8 Gew.-%, und 1,1,1,2-Tetrafluorethan. 

35 12. Losungsaerosolformulierung nach Anspruch 1, in der die Menge an vorhandenem Ethanol nicht 
wesentlich im UberschuB Ober die erforderliche Menge ist, um im wesentlichen das gesamte Beclome- 
thason-17,21-dipropionat zu losen, aber ausreicht, daS die Formulierung auf eine Temperatur von 
-20 *C abgekUhlt werden kann, ohne daB eine deutliche Niederschlagsbildung des Beclomethason- 
1 7,21 -dipropionats auftritt. 

40 

13. Verfahren zur Herstellung einer Losungsaerosolformulierung, umfassend den Schritt des Zusammen- 
bringens einer therapeutisch wirksamen Menge von Beclomethason-17,21-dipropionat, eines Treibga- 
ses, ausgewahlt aus der Gruppe, bestehend aus 1,1,1,2-Tetrafluorethan, 1 ,1 ,1 ,2,3,3,3-Heptafluorpropan 
und einem Gemisch davon, und einer Menge an Ethanol, die wirksam ist, um das Beclomethason- 
45 17,21-dipropionat im Treibgas loslich zu machen. 

Patentanspruche fur folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung einer Aerosolformulierung, umfassend das Zusammenbringen einer therapeu- 
50 tisch wirksamen Menge von Beclomethason-17,21-dipropionat, eines Treibgases, umfassend einen 

Fluorkohlenwasserstoff, ausgewahlt aus der Gruppe 1,1,1,2-Tetrafluorethan, 1,1,1 ,2,3,3,3-Heptafluorpro- 
pan und einem Gemisch davon, und Ethanol in wirksamer Menge, um das Beclomethason-17,21- 
dipropionat im Treibgas loslich zu machen, sodafl im wesentlichen das ganze Becfomethason-17,21- 
dipropionat in der Formulierung gelost ist, und die Formulierung nicht mehr als 0,0005 Gew.-% 
55 irgendeines grenzflachenaktiven Mittels enthalt. 

2. Verfahren nach Anspruch 1 , umfassend das Zusammenbringen von zwischen 0,02 und etwa 0,6 Gew.- 
% Beclomethason-17,21-dipropionat, zwischen etwa 1 und 20 Gew.-% Ethanol und zwischen etwa 80 
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und etwa 99 Gew.-% des Treibgases. 

3. Verfahren nach Anspruch 1 oder Anspruch 2, wobei das Beclomethason-iy^l-dipropionat in einer 
Menge von etwa 0,05 bis etwa 0,5 Gew.-% vorhanden ist. 

4. Verfahren nach einem der vorstehenden AnsprUche. wobei das Ethanol in einer Menge von etwa 2 bis 
etwa 12 Gew.-% vorhanden ist. 

5. Verfahren nach Anspruch 4, wobei das Ethanol in einer Menge von etwa 2 bis 10 Gew.-% vorhanden 
ist. 

6. Verfahren nach einem der vorstehenden AnsprUche. wobei das Treibgas in einer Menge von etwa 88 
bis etwa 98 Gew.-% vorhanden ist. 

7. Verfahren nach einem der vorstehenden AnsprOche, umfassend 1.1,1.2-Tetrafluorethan als im wesentli- 

chen einziges Treibgas. 

8. Verfahren nach einem der AnsprOche 1 bis 6, umfassend 1.1,1,2.3.3,3-Heptafluorpropan als im 
wesenthchen einziges Treibgas. 

9. Verfahren nach Anspruch 1, umfassend das Zusammenbringen von Beclomethason-l7,2l-dipropionat 
m e.ner Menge von etwa 0.05 bis etwa 0,5 Gew.-%. Ethanol in einer Menge von etwa 2 bis etwa 12 
fc>ew.- ^ und dem Treibgas in einer Menge von etwa 88 bis etwa 98 Gew.-%. 

10. Verfahren nach Anspruch 1, umfassend das Zusammenbringen von Beclomethason-17,2l-dipropionat 
in einer Menge von etwa 0.05 bis etwa 0.45 Gew.-%. Ethanol in einer Menge von etwa 2 bis etwa 10 
laew.- /« und dem Treibgas in einer Menge von etwa 90 bis etwa 98 Gew.-%. 

11. Verfahren nach Anspruch 1, umfassend das Zusammenbringen von Beclomethason-17.21-dipropionat 
in e.ner Menge von etwa 0.05 bis etwa 0,35 Gew.-%, Ethanol in einer Menge von etwa 2 bis etwa 8 
Gew.-%, und 1,1,1.2-Tetrafluorethan. 

1Z Verfahren nach Anspruch 1. wobei die Menge an vorhandenem Ethanol nicht wesentlich im OberschuB 
uber die erforderliche Menge ist, urn im wesentlichen das gesamte Beclomethason-l7.2l-dipropionat 
zu losen aber ausreicht. dafl die Formulierung auf eine Temperatur von -20 • C abgekuhlt werden kann 
ohne dafl eine deutliche Niederschlagsbildung des Beclomethason-1 7,21 -dipropionats auftritt. 

Revendications 

Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, DK, FR. GB, IT, NL, SE 

1. Formulation d'aSrosol comprenant une quantite therapeutiquement efficace de 17,21-dipropionate de 
beclomethasone. un agent de propulsion comprenant un hydrofluorocarbone choisi dans le qrouoe 
comprenant le 1.1.1.2-t<§trafluoroett,ane, le 1 .1 .1 .2.3.3.3-heptafluoropropane et un melange de ceux-ci 
et de I Ethanol en une quantite efficace pour solubiliser le 17,21-dipropionate de beclomethasone dans 
I agent de propulsion, la formulation Slant de plus earache en ce que essentiellement la totalite du 
17,21-dipropionate de beclomethasone est dissoute dans la formulation et en ce que la formulation ne 
contient pas plus de 0,0005 % en poids d'agent tensioactif. 

2. Formulation d'aSrosol en solution suivant la revendication 1 , comprenant entre 0,02 et environ 0 6 % en 
poids de 17.21-dipropionate de beclomethasone. entre environ 1 et environ 20 % en poids d'Sthanol et 
entre environ 80 et environ 99 % en poids de I'agent de propulsion susdit. 

3. Formulation d'aerosol en solution suivant la revendication 1. dans laquelle le 17.21-dipropionate de 
beclomethasone est present en une quantiti d'environ 0.05 a environ 0,5 % en poids. 

4. Formulation d'aerosol en solution suivant la revendication 1, dans laquelle I'gthanol est present en une 
quantite d'environ 2 a environ 12 % en poids. 
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5. Formulation d' aerosol en solution suivant ta revendication 1 , dans laquelle rethanol est present en une 
quantity d'environ 2 a 10 % en poids. 

6. Formulation d'aerosol en solution suivant la revendication 1, dans laquelle I'agent de propulsion est 
5 present en une quantite d'environ 88 a environ 98 % en poids. 

7. Formulation d'aerosol en solution suivant la revendication 1, comprenant du 1,1,1,2-tetrafluoroethane 
comme essentiellement le seul agent de propulsion. 

jo 8. Formulation d'aerosol en solution suivant la revendication 1, comprenant du 1 ,1 ,1 ,2,3,3,3-heptafluoro- 
propane comme essentiellement le seul agent de propulsion. 

9. Formulation d'aerosol en solution suivant la revendication 1, comprenant du 17,21-dipropionate de 
beclomethasone en une quantite d'environ 0.05 a environ 0,5 % en poids. de rethanol en une quantite 

75 d'environ 2 a environ 12 % en poids et I'agent de propulsion en une quantite d'environ 88 a environ 98 
% en poids. 

10. Formulation d'aerosol en solution suivant la revendication 1, comprenant du 17,21-dipropionate de 
beclomethasone en une quantite* d'environ 0,05 a environ 0.45 % en poids, de rethanol en une quantity 

20 d'environ 2 a environ 10 % en poids et I'agent de propulsion en une quantite d'environ 90 a environ 98 
% en poids. 

11. Formulation d'aerosol en solution suivant la revendication 1, se composant essentiellement de 17,21- 
dipropionate de beclomethasone en une quantity d'environ 0,05 a environ 0,35 % en poids, d'ethanol 

25 en une quantite* d'environ 2 a environ 8 % en poids et de 1,1,1,2-tetrafluoroethane. 

12. Formulation d'aerosol en solution suivant la revendication 1, dans laquelle la quantity d'ethanol 
presente n'est pas sensiblement en exces de la quantite requise pour dissoudre essentiellement la 
totality du 17,21-dipropionate de beclomethasone mais est suffisante pour permettre a la formulation 

30 d'etre soumise a une temperature de -20 'C sans une precipitation importante du 17,21-dipropionate de 
beclomethasone. 

13. Procede de preparation d'une formulation d'aerosol en solution comprenant I'etape consistant a 
combiner une quantity the>apeutiquement efficace de 17,21-dipropionate de beclomethasone, d'un 

35 agent de propulsion choisi dans le groupe comprenant le 1 ,1,1,2-tetrafluoro6thane, le 1,1,1,2,3,3,3- 
heptafluoropropane et un melange de ceux-ci, et d'une quantite d'ethanol efficace pour solubiliser le 
17,21-dipropionate de beclomethasone dans I'agent de propulsion. 

Revend I cations pour I'Etat contractant suivant : ES 

40 

1. Procede de preparation d'une formulation d'aerosol, qui comprend ia combinaison d'une quantite 
therapeutiquement efficace de 17,21-dipropionate de beclomethasone, d'un agent de propulsion com- 
prenant un hydrofluorocarbone choisi dans le groupe comprenant le 1,1,1,2-tetrafluoroethane, le 
1,1,1,2,3,3,3-heptafluoropropane et un melange de ceux-ci, et d'ethanol en une quantite efficace pour 

45 solubiliser le 17,21-dipropionate de beclomethasone dans I'agent de propulsion, de telle sorte que 
essentiellement la totality du 17,21-dipropionate de beclomethasone soit dissoute dans la formulation, 
la formulation ne contenant pas plus de 0,0005 % en poids d 'agent tensioactif. 

2. Procede suivant la revendication 1 . comprenant la combinaison d'entre 0,02 et environ 0.6 % en poids 
50 de 17,21-dipropionate de beclomethasone, d'entre environ 1 et 20 % en poids d'ethanol et d'entre 

environ 80 et environ 99 % en poids de I'agent de propulsion. 

3. Proceed suivant Tune ou I'autre des revendication s 1 et 2, dans lequel le 17,21-dipropionate de 
beclomethasone est present en une quantite d'environ 0,05 a environ 0,5 % en poids. 

55 

4. Procede suivant Tune quelconque des revendications precedentes, dans lequel rethanol est present en 
une quantite d'environ 2 a environ 12 % en poids. 
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5. Procede suivant la revendicalion 4, dans lequel I'ethanol est present en une quantite d'environ 2 a 10 
% en poids. 

6. Procede* suivant I'une quelconque des revendications pre^dentes, dans lequel I'agent de propulsion 
est present en une quantity d'environ 88 a 98 % en poids. 

7. Precede* suivant I'une quelconque des revendications pr6ce*dentes, comprenant du 1.1,1.2-t6trafluoroe- 
thane essentiellement comme seut agent de propulsion. 

8. Procede* suivant Tune quelconque des revendications 1 a 6, comprenant du 1,1,1,2,3.3,3-heptafluoro- 
propane essentiellement comme seul agent de propulsion. 

9. Procede* suivant la revendication 1, comprenant la combinaison de 17,21-dipropionate de beclometha- 
sone en une quantity d'environ 0,05 a environ 0.5 % en poids, d'ethanol en une quantite d'environ 2 a 
environ 12 % en poids et de I'agent de propulsion en une quantite d'environ 88 a environ 98 % en 
poids. 

10. Procede suivant la revendication 1 f comprenant la combinaison de 17,21-dipropionate de beclometha- 
sone en une quantite* d'environ 0,05 a environ 0,45 % en poids, d*<§thanol en une quantite* d'environ 2 a 
environ 10 % en poids et de I'agent de propulsion en une quantite* d'environ 90 a environ 98 % en 
poids. 

11. Procede suivant la revendication 1, comprenant la combinaison de 17,21-dipropionate de beclomStha- 
sone en une quantite d'environ 0,05 a environ 0,35 % en poids, d'ethanol en une quantite d'environ 2 a 
environ 8 % en poids et de 1.1,1,2-te>afluoro<§thane. 

12. Procede suivant la revendication 1, dans lequel la quantite d'ethanol present n'est pas sensibiement 
excedentaire a la quantite* requise pour dissoudre essentiellement la totalite* du 17,21-dipropionate de 
beclom<§thasone mais est suffisante pour permettre a la formulation susdite d'etre soumise a une 
temperature de -20 *C sans une precipitation importante du 17,21-dipropionate de beclomethasone. 



10 



